Graphite nanoplatelets produced by oxidation and thermal exfoliation of graphite and electrical conductivities of their epoxy composites.
Graphite nanoplatelets were produced by sonication of thermally reduced graphite oxide produced from three precursor graphites. The thicknesses of the resulting graphite nanoplatlets were measured by X-ray diffraction and transmission electron microscopy. The type and size of the precursor graphite plays an important role in the final graphite nanoplatelet quality. The thinnest graphite nanoplatelets (average thickness of 4-7 nm) were obtained from Sri Lankan powdered graphite (average particle size of 0.1-0.2 mm). Thicker graphite nanoplatelets (average thickness of 30-60 nm), were obtained from a Canadian graphite (with an average flake size of 0.5-2 mm). Graphite nanoplatelets obtained by acid intercalation of Sri Lankan graphite were much thicker (an average thickness of 150 nm). Graphite nanoplatelet/epoxy composites containing 4 wt.% graphite nanoplatelets derived from Canadian or Sri Lankan natural graphite have electrical conductivities significantly above the percolation conductivity threshold. In contrast, corresponding composites, produced with (4 wt.%) commercial graphite nanoplatelets, either as-received or re-exfoliated, were electrically insulating. This behaviour is attributed to the highly wrinkled morphology, folded edges and abundant surface functional groups of the commercial graphite nanoplatelets. Thermal reduction of graphite oxide produced from natural flake graphite is therefore a promising route for producing graphite nanoplatelets fillers for electrically-conducting polymer composites.